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care  institutions, whose  roles  include  leadership  of  the  informatics  strategy  and 
optimisation of  routine data collection systems for  research data use,  in addition 
to  important  aspects  of  research  data  governance.  Such  individuals  should  be 
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age,  presentation  and  analysis  of  patient  and  operational 
data represents an increasingly fundamental function of hos-
pitals.  Furthermore,  research  hospitals,  university  hospitals 
and academic medical centres have  identified  the need  for 
an additional role in carrying out a range of medical research 
studies,  for which  having  the  appropriate  ‘digital  infrastruc-
ture’ and skillset is increasingly essential. For these reasons, 
the  senior  team  required  to  ensure  delivery  of  such  digital 
programmes is evolving and digital infrastructure and exper-
tise  regarding  research  application  should  now  be  viewed 
as a core component of academic hospital centres, essen-
tial  to adequate provision of all other services. We discuss 





The Chief Information Officer team
The  senior  team  responsible  for  information  communications 
technology (ICT) within the hospital was traditionally the CIO, a 
non-medically qualified professional with expertise in ICT man-
agement,  whose  key  roles  included managing  all  aspects  of 
information  technology  (IT)  resources and policy and practice 















Chief Clinical Information Officer
Whilst the CIO is an ICT focused technical and organisational 
role, the CCIO represents a senior healthcare role with expe-





technology  specifically  to  improve patient  care.4 The CCIO 
therefore provides  clinical  focus on how  to best  implement 
and benefit from digital technologies in a hospital setting and 
acts as a link between the CIO and ICT team, and the clinical 
teams  in delivering  technology  into  clinical  areas. The CIO 
and CCIO jointly develop optimal ways of implementing any 




However,  appointing  CCIOs  with  appropriate  skills 
and  understanding  remains  challenging,  and  the  general 
lack  of  clinicians  with  detailed  ICT  and  technology  skills 
(Clinical Informaticians) has been highlighted in the recent 
Wachter  report  https://www.england.nhs.uk/digitaltechnol-











of  care,  integration  with  biomedical  equipment  and  overall 
cost reduction, ensuring standardisation of clinical  terminol-





level. On-going clinical  commitment  is  required  to maintain 
a credible link to clinical practice to engage colleagues and 
experience  first-hand  the  impact  of  change.  Since medical 
diagnosis and  treatments are becoming more complex,  the 
population  is  aging  and  there  are  increasing  financial  con-
straints, there are opportunities to leverage digital technolo-
gies  to standardise and optimise healthcare delivery. A key 
focus of  the CCIOs  therefore  to ensure  that digital projects 
maintain clinical relevance and release benefits.
Chief Research Information Officer
In some CCIO job descriptions, in addition to all of the above, 
an  additional  line  of  further  responsibilities  are  included 
such as  integrating clinical and  research databases, evalu-













roles  include design and optimisation  of  clinical  systems and 
platforms  to  support  research  data  acquisition,  facilitation  of 
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ance and  links  to academia. Furthermore,  the CRIO provides 












use  of  technology  and  data  driven  insights.  In  this way,  the 
team can adequately have oversight of all ICT related issues 
across the organisation, the CIO from a technical, political and 
operational  perspective,  the  CCIO  from  the  perspective  of 
clinical care, pathways and patient experience, and the CRIO 








management  tasks  including  staff  engagement  and  transfor-
mation. The requirements of these clinical informatics roles are 
beginning to be recognised by organisations, for example, the 
American  Medical  Informatics Association  provides  guidance 
regarding proposed CCIO knowledge, education, skillsets and 




being a senior physician  leader  in health  IT.10 However, only 










with  increasing  recognition  of  its  importance  and  function. 

















As  clinical  experience  and an  on-going  practice  are  rec-
ommended  for  successful  delivery  of  the  CCIO  role,  it  is 





research  governance  and  attracting  research  funding  and 
academic teaching.
The emerging role of the CRIO is thus becoming increas-
ingly  recognised  internationally  with  the  general  moves 
towards  more  data-intensive  healthcare  and  research.9 
A  recent  survey  in  the  United  States  reported  that  CRIOs 
come  from  a  range  of  academic  backgrounds,  with  varied 







which  will  be  increasingly  used.  The  CRIO  should  bring 
academic method and rigour to develop and evaluate such 





procedures  and  overall  strategy  relating  to  all  information 




data  for academic purposes  in addition  to an understand-
ing of data analytic tools and components, which could be 
provided by the CRIO, but  in  the context of  the wider CIO 
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healthcare  institutions  based  on  this  emerging  model.16,17 
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